Abstract. Coal mining activities may enhance bioavailability of selenium (Se) species in soils, which can subsequently cause toxicity and contamination problems. Information on comparative applications of spectroscopy and chromatography for selenite (Seo,-2 ) -selenate (Seo 4 -2 ) speciation in coal mine soils is limited. Aqueous extracts (triplicates) of five soil samples, collected from reclaimed coal mine sites in the Powder River Basin, Wyoming, and a set of Seo 3 -2 -Seo 4 -2 salt solutions (0.5, 1, 5, 10 and 25 mg/L, in triplicates) were speciated using atomic absorption spectroscopy with hydride generation (AAS-HG) and ion chromatography (IC). The objective of this study was to compare these two methods for Se speciation. The results indicated that AAS-HG was capable of analyzing very low Se concentration which could not be detected by IC. Presence of excessively high concentrations of so,-2 affected chromatographic Se speciation, either by shifting or overlapping Se peaks.
2 affected chromatographic Se speciation, either by shifting or overlapping Se peaks.
For such cases, AAS-HG was more useful than IC. However, IC was capable of speciating aqueous seo 3 - For both Se species, AAS-HG and IC data 'v-:'~re: ,.1,;m:r.,~rable within _the limit of standard deviation, indicating the reliabiL.ty of both methods for Se speciation.
Thus, chromatographic illlei spectroscopic techniques could be applied to speciate solution Se; however, each had its own analytical limitations.
For some of the speciation data there were some discrepancies, which could be due to mutual interconversions between seo 3 -2 and Seo 4 -2 in the solutions, or integrational error during analysis, or some impurity in the original salts used to prepare the Se solutions. An overestimation of Se concentrations by spectroscopy was observed, which was probably due to the fact that AAS-HG estimated selenite as a component rather than a species.
In aqueous soil extracts, seo 4 -2 was estimated to be the predominant Se species. The simultaneous use of both the spectroscopic and chromatographic techniques was instrumental in understanding details of Se speciation.
Introduction
The environmental importance of selenium (Se) has been attributed to its potential to cause either toxicity or deficiency to humans, animals and some plants within a very narrow concentration range (Lakin 1972) .
Levels as low as 0.01 mg/Lare known to cause deformation and death to wildfowl (Ohlendorf 1989 The Se salts were used to compare the two methods in relatively homogeneous solutions, in addition to the heterogeneous mine soil extracts. The results of this study will be useful in understanding Se speciation techniques and similar approach can be applied for other contaminant assay.
Materials and Methods

Mine Soil Sampling
Five mine soils {Sl, S2, S3, S4, and S5) were used for this study.
The samples were collected from reclaimed 425 coal mine sites in the Powder River Basin, Wyoming.
The climate of these mine environments is temperate and semiarid, with an average daily temperature of 5-90 °F, and an annual precipitation range of 11-18 inches.
The geology of the area is comprised of Fort Union and Wasatch formations of early tertiary age, and consists of continental type sediments deposited in fluvial, lacustrine and swampy environments. The lenticular strata consist of alternating sand, silt and claystone, with occasional coal beds (Naftz and Rice 1989) . Mine soil samples were air-dried, finely ground ( <2 mm) , and stored at room temperature in polyethylene bags until analysis.
Soil Extraction
Water extracts of the mine soils were prepared by shaking samples with distilled deionized water (solid to solution ratio= 1:2) on a reciprocating shaker (Eberbach Corporation) at 180 cpm for 24 h followed by heating (90 °C) in a waterbath for 30 min.
After Between analysis, the soil extracts and salt solutions were stored in polythene bottles at 4 °C. Dissolved Seo 4 -2 was calculated from the difference between these two data. Details of Se speciation using AAS-HG have been described by Cutter (1985) and Fio and Fujii (1990 These standard solutions were used in triplicate. It should also be noted that in addition to the use of reference solutions, and triplicate measurements as quality controls, the standards and sample solutions were run through identical experimental and instrumental conditions.
Results and Discussion
The regressional relationship for the response of both analytical methods 
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to Se concentrations in standard solutions is shown in Figs. la and lb. For AAS-HG, the response was absorbance, while for IC, peak area was used for Se quantification.
The response of both instruments was significantly linear (r 0. 99) within the limit of Se quantification. Similar conditions were also described by Blaylock and James (1993) . It should be noted that for IC, the slope of the seo 3 -2 line was greater than that for seo 4 -2 • Ion chromatograms showing conductivity versus time plots for seo 3 -2 , S0/ 2 and seo 4 -2 are described in Fig. 2 .
Distinct peak separation was observed for different ions when there was no mutual peak interference (Fig.  2a) . In such cases AAS-HG is useful for Se speciation. peak toward a lower retention time (3.28 min) and masked the sec;' peak, subsequently resulting in a lack of Seo,' -Seo;' quantification ( Fig. 2b) . Shifting or overlapping of different peaks is often found to be a limiting factor for Se speciation by IC.
Spectroscopic and chromatographic speciation of seo 3 -2 and seo 4 -2 in mine soil extracts and salt solutions is shown in Table 2 It should be noted that for the sample S5, the IC method was not useful in speciating Se at very low level (<0.01 mg/L), whereas AAS-HG was able to detect as low as 0.002 rng/L Se. Another limitation of the IC method was peak overlapping (sample: S5+15 rng/L), where seo 4 -2 peak was masked by a large 50 4 -2 peak. These are important findings with respect to the environmental quality standards.
In shifted this sample because of
